Hitherto Japanese B encephalitis (JBE) virus has been isolated in many instances from men, animals and mosquitoes and it has been thought probable that JBE virus is the only prevalent arbor virus in Japan. In the meantime, Ando et al. (1952) reported the isolation of a virus (Negishi virus) from the autopsied brain of a patient clinically diagnosed as JBE. By our recent studies, evidences have been accumulated which indicate that Negishi is a member of Group B virus bearing antigen closely related with Russian Spring Summer Encephalitis virus. However, neither virus isolation nor discovery of a human infection has been reported ever since 1949. More recently, Scherer (1958) reported that he could isolate a new Group A virus (Sagiyama virus) from mosquitoes in Saitama, Japan.
Taking those facts in account, it seems important to pursue the distribution of arbor viruses present in Japan over a period of years, hoping that such an investigation might give a clue to learn the ecology of arbor virus in nature. In a limited area, Gumma Prefecture, an investigation was started to gain detailed informations on the yearly appearance of arbor virus in arthropod. The present paper reveals the resuls obtained in the first year on the infection of mosquitoes in summer. The details of the isolation of 3 arbor viruses including a new one will be presented. Number of mosquitoes collected at each period are listed in Table 1 . These numbers do not seem to reflect the real distribution of mosquitoes of live-stock pens, since some selection was made by collectors when they found a large number of mosquitoes.
Properties of New Arbor Virus Isolates
In general, 47 strains of arbor virus were isolated from 407 pools of mosquitoes. Among them, 39 were identical to JBE virus.
The other 8 strains had biological characters remarkably different from that of JBE virus. Six strains out of 8 were found to be virulent to adult mice as well as to suckling mice showing an i. c. infective titer of 107.2 in the adult and 107.6 in the suckling. The incubation period found in the adult mice was 3 to 5 days and that in the suckling 2 to 3 days.
Identification studies furnished evidences that those 6 were identical with each other and neither belonged to Group A or Group B virus nor related with my other ungrouped arbor viruses tested. On the other hand, they were found to have such common properties of arbor virus as agglutination of one day chick or goose erythrocytes, inactivation with desoxycholate (Theiler, 1957) and resistance against precipitation by protamine sulphate (Warren et al., 1949) . They were temporarily designated as Akabane virus.
The remaining two strains showed a very low virulence even in the suckling mouse 
Isolation of JBE Virus
Thirty eight out of 39 strains of JBE virus were isolated from C. tritaeniorhynchus and only one strain from C. pipiens. No JBE virus was obtained from other species. As indicated in Table 2 , JBE virus was recovered throughout the collection period. The peak of mosquito infection was demonstrated in the middle of August when a portion as high as 33 % of the pools was found positive. In addition, JBE virus was obtained at all study sites except Akabane.
Isolation of Akabane Virus
Among 6 strains of Akabane virus, 4 were obtained from A. vexans and 2 from C. tritaeniorhynchus.
None of other species yielded Akabane virus in the present study. Mosquito infection was limited to the middle and end of August (Table 3 ). The places yielding Akabane virus were; Akabane (2 strains), Itakura, Ota, Kiryu and Takasaki (1 strain from each).
Isolation of Itakura Virus
Two strains of Itakura virus were isolated from A. vexans and all were obtained from Itakura (Table 4) .
DISCUSSION
As expected beforehand, JBE virus was isolated most frequently from mosquitoes.
Isolation was successful through the period of from the end of July to the middle of August. The infection rate of C, tritaeniorhynchus was fairly high from the beginning of the present study and seemed to have attained a peak toward the end of August. At the peak, one out of 300 C. tritaeniorhynchus was thought to be infected with JBE virus. Such a high incidence of infected mosquitoes seems quite adequate to explain the remakably high incidence of antibody presence in the sera of residents in the epidemic area. An interesting result was noted on the relation of virus to the species of mosquito . With only one exception, JBE virus was isolated exclusively from C, tritaeniorhynchus confirming the results obtained by previous investigators (Mitamura et al ., 1938; Hammon et al., 1949) . As far as the rural district is concerned, it is no doubt that C . tritaeniorhynchus is a main vector of JBE virus in Japan. However, it is not quite correct to conclude that only a single type of virus transmission mode is responsible for all epidemics occurring in Japan. JBE virus has been isolated heretofore from autopsied materials even in the center of big cities as Tokyo or Yokohama, where C. tritaeniorhynchus seems scanty.
On the other hand, the favorite host of Akabane and Itakura viruses seems to be different from that of JBE virus. Akabane virus was isolated from A . vexans as well ISOLATION OF ARBOR VIRUSES 197 as C. tritaeniorhynchus. Itakura virus was isolated only from A. vexans, but a similar virus was obtained from C. tritaeniorhynchus by Scherer (1958) . No other species of mosquito yielded viruses. The reason why there is a limited relation between virus and mosquitoes is still obscure. The difference of the susceptibility or difference of zoophily of mosquitoes might account for this fact.
It is obvious that Akabane virus is a new arbor virus isolated in Japan. As far as we know, nobody succeeded in isolating this virus before. Then a question may arise as to how it appeared in 1959. Also, it is interesting to see whether it would reappear in the following years. There may be many speculations to explain the problem. Anyhow, it is apparent that newly described virus may furnish a good tool for the understanding of the ecology of arbor viruses in Japan. The facts that Itakura virus was isolated only from a swampy area where the migrating birds used to be in plenty and that this virus has close immunological similarity with Malayan virus (AMM 2021) appear to support the idea there must be a close relation between Japan and other countries located in South Asia with regard to arbor virus exchange.
SUMMARY
A description was made on the arbor virus isolation from mosquitoes collected in summer of 1959 at Gumma, Japan.
Out of 47 isolates, 39 were Japanese B encephalitis virus, 2 were Sagiyama-like virus of Group A and 6 were considered to be a new agent.
All Japanese B encephalities virus strains were isolated from C. tritaeniorhynchus but one from C. pipiens.
Group A virus strains came from A. vexans collected at swampy area. A new agent was isolated from both C. tritaeniorhychus and A. vexans. No other species of mosquito yielded arbor virus.
